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the Bulletin the Chemical Society Japan appeared inter- 
esting report Prof. Jitsusaburo Sameshima under the title: Sorp- 
tion Gas Charcoal Dissolution Phenomenon.” Prof. Sameshima 
made measurements amounts carbon dioxide absorbed various 
kinds charcoal (activated the same way), and found, that the amounts 
absorbed are independent the area the surface the charcoal there- 
fore the phenomenon sorption not condensation gas 
the surface, dissolution the gas the charcoal. opi- 
nion this deduction based misunderstanding: the interesting experi- 
ments Prof. Sameshima not prove the correctness his point view. 

not quite clear what way has been the amount absorbed 
gas measured. experimental part has been probably described the 
former publications Prof. Sameshima, which are inavailable for pre- 
sent. far one can the volume absorbed has been measured indirect- 
and the measurements are partly based the knowledge the volume 
the charcoal this volume calculated under assumption that the density 
the charcoal This assumption might for highly active 
charcoals only other words for which has been heated for 
and experiments under discussion, has been treated chemical 
agents. Now, highly probable that being activated this way, the raw 
chareoal changes its former structure and passes from the amorphous 
cristallinic (graphite). During this transition period —possibly under 
influence unsaturated charcoal has high absorbing capacity. 
After the transition finished and the whole charcoal changed 
graphite, the high active properties disappear, process transition 
can followed measurements the true density the charcoal, has 
been shown paper submitted the Anti-Gas Branch the 
ical Warfare Department London 1918. repeated now some those 
measurements the Research Laboratory the Moukden Arsenal (in con- 
nection with investigation the velocity sorption problem, soon 
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published) and again found that the true density the dura- 
tion and temperature the activation process and closely connected with 
the absorbing capacity. Different kinds charcoal (of different origin and 
different kind activation) showed following results 


23.0 1.52 1.18 19.3 
32.2 0.96 33.5 
36.6 1.30 27.1 
40.1 2.10 30.6 
1.79 29.1 


see from this table that only one case has been the density 2.1. 
Prof. Sameshima activates his charcoal only one hour 800°C. may 
assume that its density has been lower than 2.1 (probably 1.7-1.9) and 
therefore the amounts the absorbed gas (the absorbing capacities) are 
not represented quite correctly the figures Prof. Sameshima. 
correction will vary with the kind charcoal used and, although not 
large one, may change the opinion “that the amounts absorbed carbon 
dioxide ... various kinds charcoals are nearly equal each other.” 
Furthermore see from the above table that the rate nearly con- 
stant and from this may assume, that —at least some cases— the absor- 
bing capacity nearly the volume the pores and therefore 
cannot explained the dissolution theory Prof. Sameshima. His 
statement, that “.. not conceivable that different materials give the 
charcoals nearly same surface area..” also contradicted facts. 
The activation process changes the original wood structure, the original 
difference the structure with the progressing process disappears, the final 
density becomes about 2.1, the charcoal assumes the structure the graphite. 
the surface area (after activation) will depend not much the origi- 
nal structure, the method activation. the the 
experiments Prof. Sameshima has been activated the same way the 
total absorbing capacity will not differ much from each other. 

The second important point the investigation Prof. Sameshima 
that the absorbed amounts the granular and the powder charcoal 
are the same. dissolved (absorbed M.T.) quantity depends 


(1) These density figures are not absolutely correct, not know the density the 
liquid which filled the micropores and compressed; but the volume the micropores 
evidently small comparing with the volume the macropores. The also 
small order. See the investigation Harkins and Ewing, Am. Chem. Soc., (1921), 1790. 
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only upon the amount charcoal, and does not depend upon the surface 
the surface area absorber. The method Prof. Same- 
shima has been follows. The amount the gas absorbed granulated 
charcoal has been measured, then the powdered (in mortar, 
hand), the charcoal heated, the gas removed, and the charcoal again brought 
contact with first measurement the absorbed amount gives 
practically the same result the second one, and from this Prof. Sameshima 
concludes that the absorbing capacity independent the surface 
because the surface area powder is, his opinion, much larger than 
that the granules. This because for very porous 
body both areas will The surface area porous 
body consists two areas: area the external surface and that the 
internal surface (interface), the surface the macro- and 
The second area another order magnitude and incomparably larger 
than the first one; therefore the changing the first area will have 
practical influence upon the second one, which not changed grinding. 
Let make the following calculation. take one piece charcoal, 
the internal surface area assumes that equal 100 sq. 
meters for gr. Cude and found about 200 
sq. meters; from the study microphotograms taken the Central 
Laboratory the Russian War Office during the European 
found the area the macropores only about sq. meters for gr. 
charcoal. Ifwe take even this low figure asa base our calculation 
and assuming that the apparent density 0.5 get for the total 
external and internal—of our cube Now let grind 
the break 10000 small particles, each particle 
volume 0.0001 the external surface each particle will 0.002116 


=0.0127 have 10000 such particles the external area will 
-equal 127 sq. and the total area will 50000 the 
-change the area produced grinding equals 0.2% the area only. 
other words the powdering produces negligible effect upon the surface 
area and therefore the experiments Prof. Sameshima not prove the 
the dissolution theory. 
Manchurian Arsenal, Moukden, China. 


(2) Harkins and Ewing, Am. 
(3) Am, Chem. (1920), 1145, 

(4) Loe, cit. 

Chlopine, “The Foundations the Anti-Gas Petrograd 
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glad know that paper under the title “The sorption gas 
charcoal dissolution phenomenon,” which was published the 
January number this journal, has been read and criticised Dr. 

the first place, the method measurement the amount ab- 
sorbed gas was described paper (pages 2,3 and will 
explain here again 

Exactly weighed charcoal (evacuated, sealed tube and weighed) 
was put the bulb Fig. the paper cited above), and then 
evacuate the bulb and the burette Close the introduce 
the carbon dioxide gas into the burette and then close the cock Read 
the volume the gas the burette after adjusting the pressure the 
mereury Now open the cock Then the gas enters into the 
bulb and absorbed the charcoal. The absorbed amount gas can 
traced time time reading the burette final amount ab- 
sorption known also reading the burette after long time. 

Now the absorbed amount gas can follows 


where denotes the volume gas absorbed the charcoal taken, 

the volume gas introduced into the burette 

the volume gas remaining unabsorbed the burette 

the volume gas remaining anabsorbed the bulb 
temperature and the pressure the gas various parts the appa- 
course, the same conditions, say and 760 


The value can obtained the formula, 


(1) article this journal. 
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Dr. Tarlé’s Paper Entitled The Surface area and 


where denotes the capacity the bulb 


the volume the charcoal, 


the pressure the gas, 
the temperature the gas the bulb 


Thus the free space the bulb 


few the actual data ob- 


servations are given the following table (cf. Table and Table the 


paper cited above). 


Absorb. 


this table the values (0.4097 and 0.4168) have been computed 


the assumption that the density charcoal Tarlé does not 
mention the paper Howard and seems that their results 
are more trustworthy than any other density determinations ever published. 
They obtained the value for the various kinds 
activated charcoals. 

assume, however, the density 1.7 Dr. opinion, then the 
values 0.506 and 0.515 respectively. Accordingly take 
lower values 0.096 and 0.098 ¢.c. respectively than the values given the 
table, which are 0.2% the values Then the absorbed volume car- 
bon dioxide gram sugar charcoal 25°C. and under 760 m.m. 
becomes 53.9 instead 54.0 This but small 

any way, the question the density charcoal gives serious 
effect result. result are always referring gram charcoal, 


(1) Howard and Hnlett, Phys. Chem., (1924), 1088. 
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not cubic centimeter it. error which might come from the un- 
certainty the density charcoal than 0.2% the final results. 
And the comparison the absorption velocities granular and pow- 
der this uncertainty gives entirely effect the results, because 
the amounts charcoals used are always nearly equal granular and 
powder ones. 

The activation,” opinion, nothing more than the purification 
process the impure charcoal. This analogous the fact that the puri- 
fied water dissolves much hydrochloric acid gas than the impure water. 
The ordinary charcoal contains much matters well inorganic 
“ash.” These impurities can removed heating the steam the 
air, treating with chemicals etc. The amounts impurities, however, 
means estimated the elementary analysis. The surface 
area somewhat increase the partial oxidation the chareoal, 
and this may result the increasing the absorption velocity gas the 

Dr. Tarlé measured the volume pores charcoals. not 
know how these volumes were computed. but obtained these 
volumes from the differences true densities and block densities 
(i.e. apparent densities), then almost meaningless compare them 
with the absurption capacities. There relation between the surface 
area and the volume pores which been computed such manner. 
The surface area may depends upon the average individual pore, 
but not the total volume pores. 

The charcoal probably changes its structure from amorphous crystal- 
prolonged heating the temperature higher than and this 


results the diminution the absorption capacity gas was already des- 
cribed the former paper (page 9). 


the surface area must, certainly, increase Dr. 
calculation, considered that one cubic centimeter charcoal produce 
10000 particles grinding. Then assuming the particles are cubic form, 
the length one side these particles becomes, 0.46 mm. 
This evidently far from the have examined powdered char- 
coal and known that the particles range from 0.01 mm. 
down those smaller than the lower limit microscopical observation. 
Let assume that the average length 0.001 then the number 
particles derived from one cubic centimeter charcoal Accordingly, 
the sum the surface areas these particles is, 10° sq. 


(1) Chaney, Ray and Jobn, Ind. Eng. Chem., (1923), 1244. 
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mm.=6 assume that the total area one gram charcoal 
100 square and the block density 0.5, then the increase 


area grinding amounts 12% the total area. The area 
grinding the porous substance less than that grinding the com- 
far above the experimental error the determination absorption capacity. 
the present study, the experimental error 0.2%. the length 
the particles 0.01 mm. average, the increase area becomes 0.6%, 
which still beyond the experimental error. Therefore the adsorption amount 
must increase grinding the adsorption theory true. 

The idea that the gas molecules condense the surface charcoal 
merely hypothesis. more natural, think, consider the absorption 
gas charcoal caused the dissolution than the adsorption. 
There numerous examples absorption gases solid substances 
which can explained dissolution compound forming theory, that 
one phase theory, namely, the absorption hydrogen palladium, oxygen 
silver, and hydrogen, carbon dioxide water vapour rubber ete. 

Chemical Institute, Faculty Science, 
Tokyo Imperial University. 
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Some influences with regard the methyl-group 
were mentioned our previous and, this paper, shall con- 
tinue the same subject. 


Experimental. 


CH, 


Lamb and Coolidge, Am. Chem. Soc., (1920), 1168. 
Garner, McKie and Knight, Phys. Chem., (1927), 641. 

(2) Read before the Chemical Society Japan, June 11, 1927. 

(3) Uemura and Tabei, This journal, (1927), 229. 
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The neutral solutions 


observed (Fig. and Fig. 


Logarithms relative thicknesses 
M/10,000 solution 


M/10,000 solution. 


~ 


Uemura and Tabei. 


N:N 
CH; 


these two compounds are yellow and give 


deeper shade adding KOH. When compare the neutral absorption 
curve with the absorption curves these com- 
pounds, the hyperchromic influence due the methyl-group can distinet- 


Oscillation frequencies. 


M/10,000 


solution. 


elative thicknesse 


1(Part .p-Hydroxyazobenzene. Neutral solution. 
Fig. 


Oscillation frequencies. 


Relative thicknesses M/10,000 
solution. 


Fig. 
This journal, (1926), 262. 
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The absorption curves this compound (Fig. are slightly 
mic than those the previous two compounds. But, comparing the curve 
with these, can observe effect similar the 
one found the cases the two above-mentioned compounds. 
The colour this alkaline solution orange somewhat deeper 
shade than No. and No. the addition alkali, only bathochromic 
effect can shown the absorption curves these three tolueneazo- 
phenols. 
Oscillation frequencies. 
Fig. 
CH, 
CHs 


(1) Heumann and Ber., (1887) 905; Kimich, Ibid., (1875), 
(2) cit. 

(3) Wallach and Fischer, Ber. (1882), 2825. 

Obtained from m-toluidine and resorcinol. 

(5) Wallach, Ber., (1882), 2821. 
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These three compounds hardly produce any change colour through 


alkali, and theehyperchromic influence can easily recognised their ab- 


curves (Fig. Fig. and Fig. 6). 


(Fig. 4). 


The hyperchromic effect due 
the methyl-group may detected comparing with 


Oscillation frequencies. 


solution. 


2(Part 1). Benzeneazoresorcinol. 
Fig. 


Neutral solution. 


Relative thicknesses 


M/10,000 


solution. 


0.05 alkaline solution. 


Neutral solution. 


Oscillation frequencies. 


42 


solution. 


(1) This (1926), 262. 


Neutral solution. 
0.05 alkaline solution. 


Relative thicknesses M/10,000 
solution. 


Fig. 


Spectrochemical Studies Hydroxyazo-Compounds. Part 253 


Oscillation frequencies. 


Relative thicknesses M/10,000 
solution 


relative thick nesse: 
M/10.000 


----- 0.05 alkaline solution. 
Fig. 


These two light yellow their neutral solution and 
(Fig. and Fig. are quite different from and 
this must owing the pusition the hydroxyl-group the cresol ring. 
When takes the with respect the azo-group (these two 
compounds), only one absorption band can seen, while twe bands are 
clearly represented the case the ortho-position (benzeneazo-p-cresol). 
Comparing these absorption curves with that (Fig. 
7), are able the influence which most likely comes 
from the the ring. 


(1) Liebermann and Kostanecki, Ber., 879. 
and Kohn, Ibid., (1884), 363. 

(2) Noelting and Kohn, (1884), 

(3) This journal (1926), 263. 
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Oscillation frequencies. 


solution. 


Relative thicknesses 


Logarithms relative thicknesses 
M/10,900. solution 


solution. 
0.05 alkaline solution. 


Fig. 


Oscillation frequencies. 


Relative thicknesses M/10,000 
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Neutral 
-+--- alkaline solution. 


Fig. 


CH, 

The yellow neutral solution changes into deep red when alkaline, 
but can not turn blue. When compare the alkaline solution curve 
(0.002 KOH) with the curve this com- 
pound the hyperchromic the methyl-group can 
recognised. 


(1) Bamberger, Ber., (1895), 
journal, (1926), 263. 
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Oscillation frequencies. 


solution. 


M/10,000 solution. 
Relative thicknesses M/10,000 


Logarithms relative thicknesses 


Fig. 


CH; 
The colour change through alkali just the ‘same No. compound. 
This neutral curve (Fig. 10) slightly more than that 


the nitro-radical situated the para-posi- 
tion with regard the azo-group, hyperchromic and bathochromic influ- 
ences somewhat greater than No. and No. compounds are observed the 
absorption curves No. and No. compounds. 


Oscillation frequencies. 


Relative thicknesses M/10,000 
solution 


Logarithms relative thicknesses 
M/10,000 solution 


Neutral solution. 


Fig. 


Ber.. (1895), 847. 
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CH, 
NO, 


These componnds have two absorption bands owing the hydroxyl 
which takes the ortho-position with respect the azo-group. 

the addition alkali their neutral solution, the colour these 
compounds changes yellow into red and only the bathochromic effect can 
detected their absorption curves, not the hyperchromic, like No. No. 
compounds. This means probably that the situated ortho- 
position with respect the azo-group less effective than the one 
para-position, for the same relation also preserved the curve p-nitro- 
And for the nitro-radical, may obtain greater 
bathochromic curve when the para-position with regard the azo-group 
that group (Fig. and Fig. 12). 


Oscillation frequencies. 


Relative thicknesses M/10,000 
solution. 


Logarithms relative thicknesses 
solution. 


Neutral solution. 


Fig. 11. 
(1) Goldschmidt and Brubacher Ber. (1891), 2308. 


and Hanes Chem. Soc., (1894), 838. 
journal. (1926), 265. 
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Oscillation frequencies. 


solution. 


&S 


Relative thicknesses M/10,000 


M/10,000 solution. 


Neutral solution 


Fig. 12. 
Summary. 


(1) transformations may take place these hydroxyazo- 
compounds. 

(2) may assign the neutral solution and (red)- 

(3) general, one band can shown the absorption curves, except 
when the hydroxyl-group takes ortho-position with regard the azo- 
group. 

(4) Hydroxyl- and nitro-radicals para-position with respect the 
azo-group are most effective the absorption curve. 

(5) The methyl-group has generally hyperchromic influence upon the 
non-methylated compounds. 
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